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Taking into account the exchange forces between protons of scalar, pseudoscalar, 
vector and axial vector type the cross sections of neutral and charged scalar mesons 
ao(980), a + (980), /o(980), <r(600) production are calculated. The estimation for the 
facilities of moderately high energies such as PANDA and NICA are presented. Sim- 
ilar analysis is given for processes of charged and neutral Higgs boson production at 

> ; 

high energy proton-proton colliders such as Tevatron, RHIC and LHC. The possible 



signal of neutral Higgs boson decay into two oppositely charged leptons of different 



C • ' kinds is discussed. Numerical estimations for parameters of modern colliders are 

On 
O 



given. 
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I. INTRODUCTION 



Proton-proton as well as proton-antiproton colliders of moderately high ener- 
gies with sufficiently high luminosities provide the source of light scalar mesons. 
We investigate here the simplest mechanism of meson creation which is the emis- 
sion from the nucleon while the exchange forces between the nucleons assumed 
to be mediated by neutral scalar, pseudoscalar, vector and axial- vector mesons. 
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We introduce the nucleon-meson interaction vertices as a product of coupling 
constants estimated in the Nambu- Jona-Lasinio model [1] and the relevant form 
factors. 

For the case of large transfer momentum we chose the form of form factors 
predicted by quark counting behavior [2fl . 

In such a facilities as NICA (pp collisions with s = 20 GeV 2 ) and PANDA (pp 
collisions, s ~ 30 GeV 2 ) the cross-sections of creation of scalar mesons (ao(980), 
a + (980), /o(980), cr(600)) for large cm. angles kinematics of ^-scattering is 
about 10 3 nb. These estimations was done in Sections [HJ and HI, 



Neutral and charged Higgs bosons production in pp collisions is investigated 



in the same approach in Section \Wl We assume the absence of formfactor 
suppression considering the scattered proton to produce jet. In that case we 
estimate the average cross section of the Higgs-boson (charged and neutral) 
production on the level of several pb at the LHC energy range. 

The possible signature of neutral Higgs boson production through it's decay 
into two different lepton pairs was investigated in Section [V] 

The results are illustrated by the relevant spectral distributions. 

II. DIFFERENTIAL CROSS SECTIONS OF SCALAR MESON PRODUCTION. 

COLLINEAR APPROXIMATION 

Keeping in mind the smallness of meson masses compared with the center 
of mass (cm.) total energy of the initial nucleons (Ms ~ Mp ~ My ~ Ma ~ 
M p <C y/s) we can apply the chiral amplitudes method. Besides we will consider 
the cross sections of production of scalar mesons with their emission in the 
collinear kinematics. 



Let us consider the following processes of neutral scalar meson production 



p(pi, Ai) +p(p2 3 A 2 ) -»• p(pi, Ai) + p(p' 2 , A' 2 ) + S(fc), 
i?(pi 5 Ai)+p(p2 5 A 2 ) ->p(?»i,Ai) +p(p2> A 2 ) + 



(2.1) 
(2.2) 



where 5 = cr(600), /o(980), ao(980) is the neutral scalar meson. In case of 
charged scalar meson a + (980) production one of proton in the final state must 
be replaced by the neutron. 

The sufficiently high energies of colliders allows to neglect masses of all par- 
ticles and use the chiral amplitudes method [4J . 

The collinear kinematics of scalar meson emission dominates. Using the 
"quasi-real electron" method [3] we obtain for process ( 12.11 ) for scalar meson 
emission from initial nucleons: 

M ll22 = m b \Pi - k,p 2 ',p 1 ,p 2 ) 7_x 9s + 



r=±l 



+ E Ml lXirX2 (p h p 2 - k\p\,p' 2 ) 

r=±l 

for the case of emission from final nucleons we obtain 



-2 (pik) 
/ ,^u r (p 2 - k) u X2 (p 2 ) 



-2 (p 2 k) 



9s, (2-3) 



M x.W 2= E M x ^(p 1 ,p 2] p' 1 ^k,p' 2 ) 



, w A 'i (p[)u r (pi + k) 



r=±l 



+ £ M X B ^ r (p u p 2 -p' l: p' 2 + k) 



2 (p'ik) 
u x ' 2 (p 2 ) u r (p' 2 + k) 



9 s + 

93, (2-4) 



r=±l 2 (j/ 2 fc) 

where Mg lXlX2X2 is the matrix element of pp —> pp subprocess in Born approxi- 
mation. 

Chiral states of nucleon and antinucleon are defined as 



u x (p) = u\u(p), v x (p) = u-\v(p). 



cox = \ (1 + A 75 ) , A = ±. 



(2.5) 



The relevant cross sections then have a form (center of mass of initial particles 
implied): 



9s (! - x ) L ( x ] 



^ (7 AiA' 1 A 2 A 2 

dCdx ~~ 647r 3 s(2-x(l-C)) 2 
da XlX 'i X2X 2 g 2 s (1 - x) L(x) 

dCdx ~ 64tt 3 s (2 - x (1 + C)f 
da XlX '^ 2 ^ g 2 s (1 - x) L{x) 



M B XlX[X2X ' 2 



M A 1 A' 1 -A 2 A' 2 



dCdx 2567r 3 s 

rf(J A 1 A' 1 A 2 A 2 ^ ^ _ ^ 



dCdx 



256tt 3 ; 



M 



M 



Ai — A^ A 2 A 2 
B 

AiA' x A 2 — A 2 
B 



, when k\\pi, (2.6) 

, when A; | \p 2 , (2.7) 

whenfc||#, (2.8) 

when k\ \p 2 , (2.9) 



where x = ko/E, where ko and £" are the energies of created scalar meson and 
initial proton correspondingly. C = cos (6) and 6 is the angle between direction 
of initial proton beam direction p\ and scattered proton ff 1 . The factor L(x) 
is the large logarithm which enhances the probability of meson production in 
collinear kinematics: 

4EV 



L(x) = In 



M 2 x 2 + Mlr 



(2.10) 



where M p and Ms are the masses of proton and the created scalar meson cor- 
respondingly. 

The kinematical invariants we define in the following manner 
s = 2 ( PlP2 ) = 4E 2 , t = -2 ( Pl p[) = -1(1-0), 



« = --(i + 0, 



s + t + u = 0. 



In case of colliders of moderate energies the collinear approximation allows 
to evaluate the cross section with the accuracy of order 10%. 

In the next section we will evaluate the Born amplitudes Mg lXlX2X2 from (12.61) . 
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III. CHIRAL AMPLITUDES OF pp pp SUBPROCESS IN BORN 

APPROXIMATION 

Matrix element of the subprocess 

P (Ph Ai) + P (p 2 , A 2 ) -> P (pi, A;) + p (p' 2 , A' 2 ) (3.1) 

have a form: 



- E te) I> AlW (pj] (pi) I> A2 u (pa)] , (3.2) 

where Tj are the vertexes of interaction of the scalar, pseudoscalar, vector and 
axial-vector mesons with the protons: 

Ts = i, r P = 75, r> = 7 M , r A = 7^75. (3.3) 

Meson-proton form factors are model-dependent ones. At zero value of mo- 
mentum transferred they are determined by the relevant current-algebra values. 
The behavior at large momentum is determined by quark-counting rule: 

Fi(t) = 9i a , i = S,P,V,A, 

Hu) = . 9i .„ Be [*!(«)] = - 9i - 2 , 

where Mq ~ 1 — 2 GeV is the mass scale characterizing the region the quark- 
counting approximation is valid. The vertex constants gi we take following the 
prescription of Nambu- Jona-Lazinio model [1] : 

g s « 10, g P « 12, gv = g A ^ 6. (3.4) 

Inserting the projection operators 
jVi 

Pi = — = 1, Aq = [m (pi) pV+w (pi)] [u (p 2 ) p 2 o; + w (Pi)] > ( 3 - 5 ) 

iVi 

P 2 = — = 1, A 2 = [w (pi) p 2 w+ M (Pi)] fe) pi^+w (p 2 )] , (3.6) 

iV2 
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into ( 13.21 ) and using the completeness condition of type u x (p) u x (p) = u\p, we 



obtain for M p ++ ~ 



M++++ - Sl 1 _ S<2 1 



(3.7) 



Si = 2ts 2 (Fy (t) + F] (*)) , S 2 = 2us 2 (F v (u) + F 2 (u 
Using further the explicit values of N\ 2 : 



I^ViT = (sty , \N 2 f = (su) 2 , NiN% = -sHu, 



(3.8) 



we obtain for M^ +++ 



pp 



2 = 4, 2 



(*) + *3W J? W + *3 to 



(3.9) 



Performing the similar algebraic manipulations we calculate the remaining non- 
vanishing chiral amplitudes M x ^ x ' lX2X ' 2 



M ++ - 


2 


| (F 2 (t) - Fj (*)) - (F| („) 


- Fl («)) 


M+— + 
pp 


2 


(Fj (t) - Fl (t)) - - (Fy (u) 


- *5 to) 2 


M+-+- 
pp 


2 


Fl (t) + Fl (t) + Fl (u) + Fl 


W 2 - 



(3.10) 



Similar calculation can be done for case of proton- antiproton collision 



M. 



Ai A2A2 



PP 



M. 



pp 



M. 



pp 



M+— + 
pp 



M. 



pp 



2s 



= 4u' 



J (F v (t) - Fl (t)) - (Fl (s) - Fl (s] 
Fy{t) + F\{t) | F v {s) + F\{s) 



F 2 (t)-F 2 (t) + F 2 (s)-F 2 (s 

2t 



F£(t)+F£(t)j--^ v 



Fi (s) + F' A (s 



(3.11) 
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In case of proton-neutron and antiproton-neutron scattering we obtain: 



M ++++ 

pn 


2 


4s 2 
t 2 


Fv(t)+Fl(t)\ 2 


M ++ —' 

pn 


2 


4u 2 
£ 2 


K(t)-Fl(t)\ 2 


M + — + 

pn 


2 


F|(t)-F 2 (t)| 2 , 


pn 


2 


F 2 (*) + F 2 (t)| 2 , 


pn 


2 


4s 2 
t 2 


n(t)-Fi(t)\ 2 


±y± pn 


2 


4u 2 
t 2 


F 2 {t) + F 2 A {t)\ 2 


pn 


2 


F 2 (*)-F 2 (t)| 2 , 


Mt~ + ~ 

pn 


2 


Fi(t) + F 2 P (t)\ 2 . 



(3.12) 



(3.13) 



Due to parity conservation we have |M A | 2 = \M A | 2 , so we can choose Ai = +. 
The spectral distributions 

20 fib 



a dcdx [X, ° h a ° 64tt 3 S s (GeV 2 )' 
for several fixed values of C = cos (6) are presented in Fig. d], [21 El SI 



(3.14) 



IV. NEUTRAL AND CHARGED HIGGS BOSON PRODUCTION IN pp 

COLLISIONS 



Consider the simplest channel of neutral Higgs boson production at proton- 
proton collision: 



p(Pi) +P{P2) -> p(p[) +p{p 2 ) + H(k), 



(4.1) 



s = ( Pl +p 2 ) 2 > k 2 = M 2 > M 2 . 

We suppose Higgs boson interact coherently with quarks of a proton, resulting 
in the vertex gu of Higgs boson-proton-proton interaction of a form p]: 



9h 



v = 256 GeV. 



v 



(4.2) 
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FIG. 1: The value $ (x) for production of /o(980) meson in case when angle between the momenta 
of initial and scattered protons is 9 = 60° (where C = cos (9). x = 2Ef /^/s is the energy fraction of 
/o meson. The solid line is the case then meson is produced along p\ (i.e. da h++ (A;| |pi)), dashed 
line is the case then /o meson is produced along p[ (i.e. da h++ (/c| 




FIG. 2: The notations are the same as in Fig. [TJ The case when 9 = 90°. 
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FIG. 3: The notations are the same as in Fig. Q3 The case when 9 = 60° and the spiral amplitude 
spin state is {A} = { — I }. 



2.75 




FIG. 4: The notations are the same as in Fig. [TJ The case when 6 = 90° and the spiral amplitude 
spin state is {A} = { — i }. 
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Taking into account the identity of protons in the final state only 8 tree type 
Feynman diagrams must be considered. The relevant contributions schemati- 
cally can be written as 

9hM = g H [Mi + M 2 + M 3 + M 4 ] , 

i=S,P,V,A l l Xl Xl 

M 2 = L F i {t) 7 u{P2)0 2 u{P2), 2 = h 

i=S,P,V,A 1 X2 X2 

M 3 = - L F i Oi) u(p 2 )0 3 u(pi), 3 = + 

i=S,P,V,A u l Xl X2 

Mi = _ E Fi{u) ? ME^ ^ Mp2) ,oi = -^ + ^, 

i=S,P,V,A u X2 Xl 

with the kinematical invariants now defined as 

s = 2p x p 2 , t = -2p x p\, u = -2p x p' 2 , 
si = 2pip' 2 , ti = -2p 2 p 2 , ui = -2p 2 p[, 
Xi = 2 Pi k, X ' = 2p' i k, pl=pi = ^ z = l,2; A: 2 = M|, 

s + si + £ + ti + u + ui = M 2 H , (4.3) 

indexes 5, P, V, ^4 denote the type of exchange forces between the nucleons. 
With the choice Ai = +1 only 4 chiral amplitudes entering in the matrix element 
squared given above are nonzero: 

M +++ -, M ++ - + , M + - ++ , M + —. 

In terms of Mi they are: 



M +++ - 


= M°' p 


+ M^ a 


+ M^ a 


+ M^ p ; 


M + — 


= M^ a 


+ M s 2 * 


+ M^ a 


+ Ml*- 


M + - ++ 


= M? a 


+ M s 2 * 


+ Ml* 


+ 


M ++ - + 


= Ml* 


+ M^ a 


+ M^ p 


+ M 4 u ' a 



11 



Now we use again the projection operators 



Pl2 = 



N- 



12 



^34 — 



N- 



,34 



(4.4) 



N 12 N M 

We can choose the quantities AT 12 , A^ 34 for each chiral state to provide their 
equality 



Nn\\ x} = \N M \ 2 m = N&N;l X} ee tfW 



l{A} 



(4.5) 



where {A} = {AjA^A^}. Using the completeness condition for the chiral states 
of protons u\(p)u\(p) = tu\p chiral amplitudes can be written in form 

1 /5, S-A 1 



M {x} 



'5*3 6*4" 
^34 \Wl u - 



{A} 



(4.6) 



And the matrix element square then reads as 



\M {X} \ 2 = 



1 



Si S2 



s 2 



(4.7) 



Ss__ 
Ui U { A } 

Below we present the explicit form of the values from (14.71) for definite choice 
of {A} = {AiA / 1 A2A / 2 }. In case then {AiA'^A^} = {+ + H — } we have: 

N l2 
N M 

Si 
S 2 
S3 

5*4 



[u 2 p 2 u + u'i\ [uiU-u' 2 ] ; N +++ = sitiu; 
[u 2 u^u[] [uip' 2 u + u'^\ ; 

*J(*i) Tr [pfisPTP'AOfpiU-] + Fp(ti) Tr [p' 2 Tpp2p' 2 p'iOiPiU 
Fy(t) Tr [p' i r v pip 2 2 p 2 p 2 uJ + \ + F\(t) Tr [p' l T A p l p' 2 2 p 2 p' 2 u + 
Fy{ui) Tr [p l T v p 2 p 2 0\pip 2 u + ] + F\(ui) Tr [p[T A p 2 p 2 0(pip 2 cu 
F s( u ) Tr \$2 V sh$2P'iOlhu-] + Fp(u) Tr \p 2 Tppip 2 p' 1 0^p 2 uJ 



For chiral state {+ 



•} we have 



u 2 piU-u[] [uiU-u' 2 ] ; 



AT 



= stu: 



N u - 

Si = Fy(ti) Tr 2 T v p 2 pip[Oi piu- +Fl(ti) Tr p' 2 T ^pip^OfpiU- 



u 2 piU-u' 2 ] [uiU-u'i 



S 2 
S 3 
5*4 



Fjit) Tr [p^Y s pip' 2 2 p 2 piU-] + Fp(t) Tr [p^T ppip 2 2 PiPi^- 
Fy(ui) Tr [p' 1 T v p2Pip' 2 OlpiUjJ\ + F\{ui) Tr [p' x T A p 2 pip' 2 0^piu 
Fg(u) Tr \p' 2 T ' sVip'iOlfopiW-] + Fp(u) Tr \p' 2 T ppip[0^ 'p 2 piu 



For chiral state {+ H h} we have 



N 12 


= [u 2 u + u[] [uip 2 uj + u 2 ] ; 


+ = st\U\, 


N M 


= [u 2 lo + u 2 ] [uip 2 LO + u[} ; 




Si 


= F s{tl) Tr [P2 r sP2PlOfp 1 p 2 LU + 


+ Fp(ti) Tr [p 2 T P p 2 p l O{ p p l p 2 u+ 


s 2 


= F v (t) Tr [p' l T v pip 2 p' 2 2 7 p 2 u + 


+ F \{t) Tr [PiF A PiP2P 2 2 p 2 uj + 


S3 


= F s( u i) Tr [Pi^sP2P 2 Olpip 2 u^ 


+ Fp(m) Tr [p^ P p 2 p 2 OzPip 2 u 


(5*4 


= F v (u) Tr [P2 r vPiP2p'iOjp 2 u + 


+ F\{u) Tr [p 2 T APiP2p[Ofp 2 u + 



For chiral state {H h+} we have 

N 12 
N M 

Si 

S 2 

S3 

5*4 



AT" 



[u 2 U-ii!i\ [uip^+u*} 
[u^u+u^] [uiu^u'^ ; 

Fy{ti) Tr [p 2 T v p 2 p' 1 Oip 1 p' 1 u + \ + F\(ti) Tr \p 2 T A p 2 p x O x pip x oj- 
Fg(t) Tr [p[r s piPiP 2 Olp 2 LO^\ + F P (t) Tr [p[g P Pip[p' 2 2 p 2 L;J\ ; 

Tr [p[T s P2p'iP 2 0§piUjJ\ + Fp(u{) Tr [p'iT P p 2 p' x p' 2 0^ p x u 
Fy(u) Tr \p 2 T v pip x p 2 0\p 2 (jjJ\ + F\{u) Tr [p 2 T A pip x p 2 0fp 2 U- 



For the case of the charged Higgs boson production we must put 63 
in (14.71) . The cross section of Higgs meson production have a form 

dx'dCo 



Sa 



1 da { H } 
(Th dCdx 



D (Co, C, C) 
9h 0.13 pb 



512tt 4 s 



GeV 



2\ ' 
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where x = u/E, x' = E[/E } a = Mjy/s, Co = cos(pi,£>i), C = cos ffc,pij, and 

D (C , C, C) = 1 - C 2 - C' 2 - Cg + 2CCQ), L> > 0. 

The relevant parametrization of kinematical invariants using the conservation 
laws can be written as: 

Xi = f (1 ~C),X2 = y (1 + C), xi = s(l ~x 2 -a) 
sx' ^ „ , sx' 



1 - C ); mi = — — (1 + C ); x' 2 = s(l - x - a); 
z z 

/ 71 IT 1 I ^ 

h = t + Xi ~ Xi + w = "i + Xi - X2, x = — , 

771/ 771/ 

a/ = x 2 = s = 4£ 2 . (4.9) 
E E v 7 

We will argue below that estimating the Higgs boson production we can replace 
Ei(t) = g% (see Discussion). To make some numerical illustration we present the 
spectral distributions over produced Higgs boson energy fraction with fixed 
angles of produces Higgs boson momenta 

^Jk = "" ^ *> = I dC i dx ' • > D > °- ^ 

Keeping in mind the condition of possibility to measure the final particles (we 
avoid collinear and planar kinematics) we put additional constrains: D > 0.01. 
The mass of Higgs boson we took as M# = M# + = 140 GeV. The spectral 
distributions &h (C, x) for neutral Higgs boson production within these assump- 
tions for several values of Higgs boson emission angle C = cos(0), 9 = 50° — 80° 
are presented in Fig. El The obtained results for neutral Higgs boson production 



are in the satisfactory agreement with estimations given in p 



i 
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FIG. 5: The cross section for production of Higgs boson in pp collisions at y/s = 14 TeV as a function of 
Higgs energy fraction x = 2uj/ yfs. Different curves correspond to different angle of between the initial 
beam direction and the direction of produces Higgs boson momenta C = cos (6). Non-complanarity 
condition is D > 0.01. 

V. SIGNATURE OF NEUTRAL HIGGS BOSON 

One of the clear signal of Higgs boson existence can be seen in its decay H — > 
W + W — > pL + v^ + e~v e . Really in final state we will have two different leptons 
of opposite sign of electric charge. In the experiment the energy fractions of 
leptons and the angle between the directions of their emission in the system 
of rest of Higgs boson can be measured. We show below that this quantities 
obey non-trivial kinematical inequality. To obtain this inequality we consider 
the phase volume of reaction: 

H - W + (q + ) + W~(q-) - (fi + ( P+ ) + ^(pvi)) + (c-(p_) + *e(p*2)), (5-1) 



which has the form 

Spvi d 3 p V 2 d 3 p + Sp- 
1E V \ 2,E+ IE 



■5 A (PH ~ Pv\ ~ Pv2 ~ Pel ~ Pe2) = <&Pv\6 (pll) d^p v2 5 (^ 2 ) X 
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d 3 p+d?p- 4 

2ff + 2£ ~ 1,1/1 ~ ^ 2 ~ 1361 ~ • Pe2 ^' ^ ' 

Let's make some transformations in this formula: 

d A p v \d^p V 2 — » d 4 q + d 4 q-, (using momenta conservation laws) , 
f| + f|" - \E + dE + E-dE.dto + d£l-, (5.3) 

where g?Q + , g?Q_ are the angular dependence of final leptons momenta p + and 
P-. Let us now select the pivot direction, say gl, which will be the initial 
direction to measure all the angles from. Then: 

dn+dtt_ = 27rdC-dC+d(j), (5.4) 

where C± = cos 6± and 9± are the angles between p± and <f_ and is the angle 
between the plane {q-,p+) and the plane (<f_,p_). So, now we introduce angle 
# (the angle between p + and £>_) and rewrite the part of phase volume as: 

2dC dC dC 

dC^dC+d(j) = dC_dC + d(f)dC5 (C - C+C + S+S- cos 0) = — — — ^,(5.5) 

|6 + 6_sm0| 

where we introduced new integration over dC (C = cos#) with 6 is the angle 
between the momenta of the charged leptons (rest frame of Higgs boson is 
implied). The additional ^-function and then we cut off the integration over 
(f) using this ^-function. The denominator (S + S- sin 0) can be transformed as 
follows: 

\S+S- sin cj)\ 2 = S 2 + S 2 _ - S 2 + S 2 _C 2 = 
1-Cl-C 2 _-C 2 + 2C+C_C ee D H , (5.6) 



where we used the (5-function from ( 15.51 ). After that we use mass-shell 5- 
functions of neutrinos 8 (p^ 2 ) to integrate over dC- and dC + in ( 15.51 ): 



8 (#1,2) = 8 ((q T - p T f) =5(M^ + m 2 T - 2EE T T 2pE T C T ) = 
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1 -5(C T -a T ), (5.7) 



2(3E-_ 



where j3 = |g±| / \ E±\ = Jl — m± is the mass of corresponding final lepton 
and 



-MI + 2EE- \-f-x 4E. 

" = 20EE. = —' X= M^' (5 ' 8) 

, Ml- - 2EE + \-f?-y 4E + 

* = 2 P EE + = ^^' y= M~ H (5 ' 9) 



After that the phase volume ( 15.51 ) reads as 

2dC-dC+dC 



D 

which leads to constrain: 



(5.10) 



x(3 J \ y(3 
1- (3 2 -x\ (l-(3 2 -y 



C>0. (5.11) 



x(3 J \ y(3 

So now the size and the shape of this kinematically allowed region depend on 
the Higgs-mass (see ( 15.81 ). ( 15.91 )). And putting the actual events to 3D-Dalitz 
plot over three variables (x, y and C) and fitting the 3D-body which this events 
points fill we can find out the mass of Higgs, i.e. the smallest mass of Higgs 
which embraces tightly all the measured points by the surface D = 0. 

VI. DISCUSSION 

We have presented a calculated cross section for Higgs boson production at 
the LHC, in the decay H — > WW — > lulu. The calculation takes into account 
all the experimental cuts designed to isolate the Higgs boson signal [7|, |8| . In 
the case of the decay mode H — » WW — » lislis, we confirm previous findings 
that the effect of radiative corrections is strongly reduced by the selection cuts. 
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We present the spectral distribution on Higgs energy fraction at some its emis- 
sion angles. Our calculations for Higgs boson production was performed in 
suggestion of independence of all vertex functions on the momenta of the parti- 
cles entering them. We argue now that this approach is rather realistic. Really 
the main mechanisms consists in creation of the jets. The elastic formfactors 
contributions are suppressed by Sudakov type mechanism, whereas the inelastic 
formfactors or the creation of a jets are effectively constant of order of ones used 
above. 

We do not consider the two-gamma mechanism of Higgs boson production as 
well as it is irrelevant for the large angles kinematics considered here. The "to- 
tal" cross section obtained by the phase volume integration with the reasonable 
experimental cuts imposed (the invariant mass of jets of order of proton mass, 
the angles between the beam axis and emitted particles as well as between the 
final particles supposed to exceed some value 9{ > 30° is the quantity of order 
'..vb. From the detailed analysis of the background situation the Higgs boson 
|5| decay channel through intermediate two Z- boson state with the subsequent 
decay each of them to the pair of leptons can be identified in data analysis on 
the level of five standard deviations (see |5|). Further tagging of a pair of differ- 
ent leptons and the angle between their direction of motion is described in the 
previous section. As for the channel H — ► VF + VF — ► h^ih^ the formidable 
background appears from the processes with creation of bb (see [5|). 

The accuracy of cross section of light scalar meson production is estimated 
on the level of 15 — 20%. It is caused by the frames of validity of chiral am- 
plitudes method (omission of terms of order 0(M^/s)), collinear kinematics 
approximation and some uncertainty in the choice of the nucleon formfactors. 
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